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Abstract (Basic) : JP 2001228698 A 

NOVELTY - An electrode (13) is placed in a toner container (17). A 
first detector circuit (22) determines the remaining state of toner in 
the container based on the received light from the container. A second 
detector circuit (20) senses remaining amount of toner based on 
electrostatic capacitance of toner between developing rollers (3) and 
the electrode. Two detector circuits are used selectively. 

USE - For e.g. electrophotographic copier, laser printer, LED 
printer and facsimile machine, 

ADVANTAGE - Performs correct detection of the remaining amount of 
toner in the image development device and allows user to determine the 
remaining amount of toner until the image development device becomes 
empty. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic diagram of 
a toner detector. 
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1*1. xtimimm^ms^mizmm^m.i-rx . mmmm 

mtii^^:itizx '>xm§mmim^fficr>mmmmm^ 
tkiii-t^m2cr>mtii^f&t. sr^t. mmmM.izj;5t 
xmem i <r>mtii^m. x\im^ 2 (^mm^^^msi 

mk-Thm^m 1 (ommmm^tamm. 

k -kmrnk-thmm. 1 <m.mm&Ms!mm.. 
^M^tB5-^L. mitmm<rymi. ^<k\>mmsm. 

^'^'^'m^\,zm^^Kti.%%wmm:mkth titbiz 

'^■ri>fzib<^mmmmm^^mx.fcm^mm^k. ms. 

Mfc, ^^?>mmmmlzis\.^x. 

msmmm^^\fi^m8iLtc:^^^^-ti,zktzx 
^xmBdmmmm[H<r)im^mM.^miii-r^m i 

izmm^m-fx. memimmm^kmiivmc^miz^ 

«tm^m\^<^mmM^i:mm-r^m2(r>i^iii^f^k . 
^^L. mmmnmzmtxmfe^KDmtm^m. xti 
luiem 2 <r)mtii^m^mmnzmm-t& z k sr#gi t-r 

[m<m 6 ] mmmAis^^ < k 1 8i»<o^jiiTT' 
h^k^izii. BuiBis 1 co^m^^ti^m-r^ zk^m 
WLk-thimm5<r>m^m, 

k^nwik-rt 5 com^s:. 

I mm 8 J m^wxmmjmsm^^mzmfmm^ 

h «y i^tZiSUX . ( a ) m^^m(M:k . 



( b ) mim^^mm^izm&^tifzmmxmirm,^ 
•t&fii^izmmiiiR^t. z<7)mmM^mtm=f^M 

m^-t^m^m:k .(c) mfsmmmsif>^<mm 

m^^mtii-r^fz>f)(Dmmmm.mtiimmk. 

AftfL. m^m^^n^TmLfz^^^^-rhzk 

t#^E-^&^^cD^«§M5|^ai-r^ i k lei oTb5 

^^h. mmm^'^z]xi\:,xm^i<7)^^^f9L. 
x\m^2<m\ti^^^mmizm\-th z t ^mk 

k-fhA~hV^'/=J. 

[ f»^« 9 ] m.'f-'^MmmB^m^mzmm^mi: 
h 0 y yfctJv^T . ( a ) n'f-^mytmzm^^ 

fifcmmmm^mm-rhtzibizmi^mimmL. zffm 

i¥^mtfzmmm-^^^^hmmw.k . < b ) ifrie 

^\imwik. sr^rL. msimmmm.^mmt. tuie 
^mm^\,z%ixm l . mmimm-^^ ^jtii t 

m.^^m~th^iffyi^^^mk. mUMmm^, x 
\tmmmmma.mi,zwm:m.nx . mdmsmm 
wkmim^\^<,z-^tEth^jSkm(mw^m.'km.^'t 
hzk^zx ■oxmmmm^n<mmm^^:m^-t 
h^2co^\i^^k. sr^-L. m^mmM^z^txmi. 
miotftjti^s, x\im^2<7miia^wckmsm\,zm 
mth z k ^'mik -r&^-hv-y 
[If 1 0 ] mmmsi/^^ < t tstio^fitT 

T-ft S fc # mlBSI 1 <iO«iaj^g^«ffl-r S C: ^ 
#fiit-^l.il*ll8X{±9i7);&-hy yi^'. 

[ mim 1 1 ] 3S^»Ma**iJ'-=3r < 1 1 stsco 5 ^<7) 
i&,Txhhk^<,z\i^ iuieiS2<^«iffi^s^«ffl-ts 

1 2 ] ^m¥\,zm^^mm-i.rz!t)o:>wf- 
^mmm^mza \^x. ( a > ^xs^tfls t . 
( b ) m^m=f-'9Mmtm^^imm&i^mm'^tzi!bcr> 
mwmmjs.^m.k . ( c > msM=f-^nmm^izmjs. 
^■h.tzmmmki:^^-ri>fzisbi.zmw^\^i^^L^ cio 

im^mx. tzmmm^^^^ mw^m k. ( d ) tu 
f^mm^\f^<mmm&s:^di-t^tz»)ffmmm 

si^mmmiz%t:xmL. mmmm^p^^mkL 
tz^^^-ti zkizii '>xmmmfmm[^crymm 
^imj.'fhw, 1 <ntk\i!,^^k . m5mkm^\>^. 
x\m^mm^mi>z'^t:mnx . msmmm 
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[ m^m 13] :f}-hvv i^^^Mnmx'h ^ -c. is 

^^i.*-b'; •v'j^nKf^Mmizmm-rh-rzi^c^ 
mm^mt . ( b ) m^mmmm^f^i^mmmR^m 

fflSMi^tii^ati. mmmm^s^izyt^mv. mi 
mimmiismmi^Lfzyti^m-h^tizX'?xw5U 

t . mmmm^^[^. xnmimmmiimimzmM 
^m-fx. mimmmmm^tmi'^<r>miz^^h 
mmm<^mm^m^:^iii^i> ztizji-oxm^mwrn 

^m^m&izmtxmi-mi(r>mtii^m. xume. 
ss2cot^^^l*s^ss?w^^^5&ffl■f ■& i t ?:i*g!tt-r-&m 

[f«*iBl4l ^-hV-y'J^mm-^^Xh'yX.ii 

mmmzmmim^-ri>t::i^<o^^^Mmim^mz 
fcv^T . ( a ) mtim^^M^miifiizi&ji(.^i^tznmm 
m'S:mm-r^i::if>izmm.m^iR^t. zcr>mm.m^mi 

^^-r^z bizx -oxm&mpms^ff^commmM. 
i^ia-t^mKomm^mb. mummm^f^. xit 
mmmmmm^zwBki:Bifx. m^mmmmi 
b mimm<7)miz^^hmiSim<r>nm^&i:miii^h 
ubiz x^xmmmmmmf^<mmmnm.t:mtii't& 
^2<o«%aj¥Si: , msmm.^zm}:rXmM^$^ 
lo^tu^s, xi±mt&^2<7)mtii^mimmzmm 
■f 2. ^ i: imib-r^m.=f^9xmiSLm^im, 

IsS^m 1 5 ] 3^M'M3&«^< b tJiAco^^lUT 
•CJ>Si:tW±. B9iBmiO«ai*Si£'flEffl-r6^i:^ 
It^t -thm^ 12, 1 3 . Xii 1 4 com^^li^ 

CI k S-^Stiif &W*« 12. 1 3 , Xti 1 4«om^i? 



E3S«^asr^-t. fjiemtoifcw. $r<bhmtmM 

j^-,. g .y v-'t^lRJ: 1?::*'-^:^^:: b Sri^fc-TSIB*^ 1 
[000 1 1 

Wi^^zii ^mmmzmwmkiimfSLL. zcn^mmm 
^^M^m^mMLizwsm^zxmsAt'thw^^M 
mm^mz^[^^ n^zmmm^^mLtzmmA 
cmR^w<!Ktizm\ii-rht:i^<7mmms^\m:'S.. k 

[0002] nzx-m^wnmmMm^m.b l-c{4, 

^ 7 r 5 y ^a^*<# t . 
[ 0 0 0 3 ] X. h y y Tn^Xi]- Y y -y 

h y -y i^'k tt, y --vjT^ 

- h y >y i-'-ft t . h u >y ^/^rm-^^XBfiU^^ 

^a**fc:«LT*iBi^tgk-rst><or*-s*\ 

^j'->^< b t mm^fs.b m'f^mm^b ^:~wmi^:^- 

- h y y i^' k {4 , ii--^ < k i. mm^ma0mmm!s'& 

h y -y i^'-fkL, m^^mmmm^m^n^ 
izMLxmrn^^b-t^hioi^^o. 

[0004] 

[«e3f50ft*l}] 1S^^^-if-7-y^:5':5ri:'«om^^¥ 

-If 14. mmmmM.maimm^zxKi. ?&-hy •yi'>'3^ 
[00051 z<mmma.tkiii^m^-mb lx . * 

^^m=f-im^^X:^-h') >y i/'rt$:5l3a-r2.3ta$-^ 
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[0006] ^^mimi'^m\i^t:mmmmM.mtiims 

>^f^i:m&t^Zti}^T^^j:\.\ h^-mmn/^J'^iz^ 
^b. W.^ fiZ^m^f-f^^Wzfttz^ifii^- h y -y i^'rt 

-^««iSr|g(tT. S«a-7lc3c»f ■<-<TX$>ERi!nrr.& 
S:«!ai LX^-^htzi^. A- h I) -y i^niiZ V-t-iJ^yiVit 
[0008] 

[^J*«»^LJ:dfct-^^S] ta-L^f,, 3fe^ 
Vt^^Ti^fri.. oil). ^:^-»:l*^^-^<^S 

-mMcomLi mmzmta-r -5. t l v ^ t v ^ a 
[ 0 0 0 9 ] X. Tyy'i-mm^m^'^timmmm.mtii 

ima. hi—conm^&^miULX^^hfzib. hi— 

[ 0 0 1 0 ] t^->T. *^<?)B«J±. 
^Hi-r I. ^ i: COT ^ SJl«|a^:g^ai^B. 

[00 11] 

3S«^»»«imjia. mimm. ^- h v -y^j. st/« 
"^-^mm^^mizxm^^ixt. mwnnt. 



«iaiistcfe(,^T. m^mm^^z%^j^\^^ itre 

mmrn^p^i^Lfi^^^-th r t ic j; -^xme. 

m^is-i^ai-r s <i i: tc i r,xmimmm 

[0012] zi^?mr>m2</iWSkizxtai. 
tz^mmm^mcrhii^i^izwm^vmL. zoymt. 

^^]i!cth^mmMmi^m.t . ^^■thm^m.^.z 

c: 1 12 i -? xmssmmm^^hc^mm^^^^iimth 

b'r^m.mmmipmm^ix&. 
[0013] ^9tm<o^3<7)mmtziixii. Wrf-^m 
immMm^^mzmsn-^m^A- h u ^ v{zis\^x , 

( a ) STF¥*iS5ti*: b. ( b ) MleU^ 

( c ) m^mmm^^(rMmmM.^tmthfz»><r) 
mm^m\mm.b . sr*L. msMmmmmm. 
mi. mm.mmmz^^7j^^\^. mu^mm^n 
^S)aLJt^srg3t-r s c: buzii '>x-mammm^^ 

m^n. xiimmmm^imizmm^m^.'^x . me. 
wmmmw t mm.m<n>wiiz^^^^m\<ommM 
M«r«ai-ri.c: ticj: ■^xms^mm^^<mmm 
i$r^aj-rsm2<^e^ai^ei:, JiismMtc 
^tTBiflemiio«ia}#s. xii 9012112 co«iaj*a$- 
mm^mmth:ib ^imb-rhn- h v -yi^'n^. 

[0014] :$^^B^cr,m4(r>mmiZXitli. Mf-^M 

mmmmm^mzmsif^m^j:y(j- h u -y i^'tcfct^-c . 
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^■r^mm&mb . < b > miimmm^^fH<r)mm^m 

^*L, mmmmzm}^xmts^icr,miii^m. xi± 
wie^ 2 (nmta^'&rmmizim-t^ zt^mLti- 

[0015] i^^m^zji^mscDmmizxtuf. umn 

mz^mmm^mm-i>fzi^<r>mwmm^^^t . 
( c ) m%zm'f-'w-Mmm^i,zmwL^ixt:i»9m^^wsi 

\.zX'^xmmmm^\^<nmmmM.^^\i!,-thmi 
\zmL-r^mmmmmmim\ii'rh ; t tc i -3 -c iif 

Sr*L. 31«^Ml:tc|EtrHut2mi^^tiJ#S. 

[0016] ■^%mzXh^e<ommizxfi\f. a-v 

m^m^^z^^xmL. mmmm^^^^Lfz% 
i^yt-t^ ztizx -yxmmmmmm\^<omm\m& 

mssmmm^mizm&i:mfx. mamm&mi 

t mim&(r>miz^^-ti.mimmm^m^mtii-f-?> 
zkizj:-^ xmMSMimmif[^(^mmmM.^miii-rh 



ico^ta^e, ximtim2cr>mtii^'^^mtKmizim 

[00171 :^^BMizJ:i>m7(7>mm^zJ:tiii. :^-h 

v^/'j^mm^mxh-^x. mmi^izmm^m^-t& 
fzit>cr,wf■^xm^m^^&mizt^ \,>x. < a > miM'f- 

-yi^^mffMrnzm^-tht: 

Si: . msMmmm^f^. ximamt^msmm^zm 

•2.3ifiiS'j<7)ff«?gfi?:^^aj-r-s ^ t izx-^xmrnmrnm 

L, stfiffli^tcjiGtTH?ffimi<^)«!m#Ss xame, 
m2comii^m-immnzim't?> z t t:mLft?> 

[0018] ±u^%mizx. -mmmzxtm. m 
[0019] f&<^mmmmzxtni. mmmmmit^'^^j: 

[0020] stcfl6o|lM»«tc J;tvJf . mim'T-^M 
[ 0 0 2 1 ] X, m<omtmmizxtn£. mtix^mm 

m<mii, ^<k tlirie*- h V -y i^'OStJ: Oii'-^rv^ 
[0022] 

[^mcomm<mm] jut. *^HBtc«^^®^Maei 

^m^mmizm txmzmL < mmth . 
[0023] mmm 1 ^%m<om 1 mmmiz':>\,^x m 1 

[0024] 5t-r. 0 2{c i 0 . *iyse«j«o«^^^SB 

[0025] ^¥gT-J>.|>^mn-^ 2 ICiSSE^'^'f 

Ai.\t-mts:WSL\z^n^ixh. -w^mmz^^ii. 



!(6) 001-228698 (P2001-22H!8 



fimkm (hi--) izx*). mtn-^ 3 i:iftLxmm 
■ mm ■ -}m'm(7)ygmip^mm:^- h u •/ i^* 1 1 a . 

lib, 11c, 11 <Hzr>\,^xmmr^j:i:>ix^ . 

[0026] :^mtmcr):^y-h'—fy>J y^li. H2 
<r>^^miSi:^-hV vi^l 1 a~l 1 dtK WMi'o-^ 

'J 1 1 [znhxmm^'&.i 5 (ei#b^) s-tn-tT^-^r 

^<^-h»J -/i^'l 1 a~l 1 d<^^«g5(c{i, igaj^S 

h;<r'f 1 o gjt'?>ttr*j 

h;*?^ 1 ora{;i3a^;^?-hy xi/l 

la-1 1 d«i=&^iBS$ix^. 

1 1 a— 1 1 dcO(^gPC«, ^:^-^M^f■f-5f^A^>^?D« 

[ 0 o 2 7 ] *IISf[fif!!<03l«S'Ma«iJi5^(c-:> 
v->Tai$rfflv^TSiBB-r-S.. i^i. S 1 tct±. fflSWfcss 
IKX?— hU >yi^l 1 aiO;^i^5-^LTV^-S., 

[0028] ^mmcrmmmmmimmii. 
cr>msmai!9i^mm. ( n 1 <r>m'^m ) t r -y'T^-n 

[0029] %-}i^<rmm's^m!^mt. mt^ij- 

3 tstisjLrT^-r-^m® 1 3 . i^mo-^ 3 
tcxssojafliy N'-f r ^ ^ EPjD-r .g) i fc tc i 0 , o- 

[0030]^-^, %-ni^(mmm^m^w,z-r>\^ 
xm\.<mmfh. m\^i.xfm2\z5f^-t ii^^z. ^« 

ij-V^} yi^'l 1 acOi-f-^Etcfi, 7fe:fr^<7) h 

f^^^^ttoit^<rim^s^ 9*<-ttt-?tLK(t^fLT 

*5 0 . mkf}- h y y 1 1 a (=AW$ -<i-3t^«0Mja* 
[003 1] ^'f h;ef-f H7«, 3Sffi;&-by /i/l 1 



{ti.Sm*- h y -y i'' 1 1 ac7)fi[g(CiBg$irTl->&B# 
tC. 3fc^r^<Oh-t-^igia3lHlfS2 2|^tCfc{t-&LED 
2 2a <02<?)#|ir*|*Ifc:ffia$n&) tCJ:OIBt$ii 
^^3ldSril0;i?- h U -y i^' 1 1 a n<r>Wm.^ ^zM< . 5 

-f H 1 oti, Tmm.s,-b-t^m^-Y') yi^'i i 

aF^S-ajSL. 5Efc:jlBH^9SraiiLfc®S3e^|fV3t 
:tr5*h-^-^^^iiilsIgS2 2rt03t-fei'-9-2 2 b (02 

[0 03 2] «!aiL5t^JS^ti$iaf:<r)B8fii|^H3(3^ 

LED2 2a*^4.c03fe{iil^*-hy yi^^l 1 ap^ 

*-fe>-9-2 2blcPMU'S:V^. L*-L, 
*^^^<^l.i:. Mf^l 6c7)^mcJ:-oTLED2 2 
a*>^>c03e{4. — b y vi^l 1 a|*|2r^/?tii5i 

•thiiO\iZti:'^^ -etOiK*. )t-fe>~l?-2 2bfci!Bft^S 
i^lc^rS. ^<7)3^«;^f-by vi^'l 1 ap^S-aagf •?> 

;^4*c0^aift-^ S N S A*i3fe**£ L # V ^e$r TIII-5 fcfif 
ra-C'flBrrS. 03-CW. 7t®a^®J4A<B< (C + 
D ) <rmx±% < »3 , .#oT . h •)'-mMt^(r>m: 
'yts:<tl:->X^^^ . 

[00 3 3] MtciJiHB-r2.t, ^0^^{fJfi#SNSA 
»i. lllfcS^-^3>-ha— 92 5rtcOCPU2 5ac7)A 
/D*'-h/\i:i^§fTjtfi. CPU2 5aJ4. gIgL 

^^ItSSL. -ecOx— :J'$-RAM2 5btClgSW&. 

[ 0 0 34 ] 04 ( b ) tC5BSiflKfSt 
SB^^^r. h-^-«IJI*55 0%feUi«0*^tC*4, 

iE«{cg»^tS-«ltfJ-r S i: 5 . 3t^3t^*< 
Ta. Tb. Tcc^#teHrtt:J,ix{f, b-^-^J4-f 
n^^l.2 5%, 15%, 0%i:^r^. ^fc, fi!!£7)#3K^s| 
h y -y 1 1 b— 1 1 dti, ^®D-:^' y 1 1 iim 

[ 0 0 3 5 ] i^tc, r >'T-^:^iois«S!i»seiaiSia 

fcouTPL<SiH^S. 02t^^it^J:dfc:, ^if^m 
T*{4, 4o<75^^;;f-hy yi^-i 1 a~l 1 d*55iSn 
-rJ'y 1 lrtt;:g*t^tL-CV>S<?)T, T>'-r-^«ffil 3 
«v 3S«n— 93lC«l*If«>3S«n-:?y4"t^«fe:E{f 

#fe3^^-h y -yi/l 1 a~l 1 d{c:*5i(;:^^ 

fflSiis. y -yi/i 1 a~i 1 <^<Tmmf^ 

111 7*4. JglRo-^Str^T-^mfiil SO^fcrffia 
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[ 0 0 3 6 ] El 1 i,z^<7)m^yt3 .y ;?ias-^-r. t>x 

l|j®2 1t, n:^ho-72 5 ticgf^^fL. nVT'>- 
D2, D3, D4, atfffittRl, R3*»<^«fi£§ilT 
COO 37] ry-Ti-mMl 3 t/^i^^iULtz hi—com 

■ecoll^mE^h'?— S^^ttJfi-^SNSBt t 
T. 3>-hP-72 5lC)*fiLTV^^. /tTJt'L. 3^«o 
-9 3 t T >7-i-9m 1 3 lafcfi . h C t 

s t hi—myco^mi>zx^^^mMc t r 

aj-rs. o^o. h:^-««**o%<o«^(:tjv^T, m 
[0038] • ryy^i-m.mmcom'v^m^ 

tamt h:^-«Si;<0M«$-E4 (a) (C^. |Jiaj« 

*^Va. Vb. Vc, Vd, V e CO^^W^iZfiflli ^ 
hi'~^ii^tl^tllOO%^ 7 5%, 5 0%. 2 5 

Vb. Vc. Vd. V &mtl^-:><iZiib^ Yi—mR^ 

[0039] ±iB<7) J: 3 tc. *Sef£e»J(3iJ(t-g.3K:^5»:<7) 
h ■i'-^^&m^ 2 2 -CJ4 . h :^-cO«»*^^J'-^r V 

[00401 3>'ha-9 2 5l*|c?>CPU2 5al4. 3fe 
(i#s N s A t r ^T"^*^031«*MgtJitH^StCct 

mmvm.m^s^^h lto h-^-al»^^2 3 tea 
[004 1] ^^-^_a^|tJ, v-f- 

-SM0%~1 5%<^ r f,^_teL,i^^j . Vi—mt 
r 1 5%~2 5%j r 2 5%~5 0 

%s^m. b-^-^fi '■5 0%~7 5%j 

[0042] CPU25a{4. «-3^«;i? - b U •/ 1 1 
a-1 1 d*531ti^^T^9Hlr^c7)^iStc-t-y h$ix* 



B^S) tctSS-r-Sh-^— ^f^-:?'S:^£tJ^. RAM2 
[ 0 0 4 3 ] , U r X A^l^a- ^ 3 tCEPjD 

^«?aj$-?T^d . r y-r-^-:^*^^^: hi—mmtii 

li. lM(omiiii—dry:xmizWMco-^>'y'Vyyt:'^ 
^V%. mJESr^^ffi-rS. ^cO^-iJ-^— fiRAM2 5b 

-fb^aaSr^T^vv T^-fkSiTJt^tBmffidii. rom2 
5 c icisitfi ^Kx\^h T—r/Hz X ^ . ^(omsmizu 

^-r-l.h^-^T^-rJ'^fiLm. RAM2 5blCiaii 
[0044]CPU25 a<i, ^-^-^^3&^ 1 0 0%~ 

-rS. OiO, 04 (a) (C±5(t.S.^mffi*^'VaTfcl. 
t^tcli, b-?-- r 7 5%-^ 10 0% J tL-ca 

s^-r s J: -3 h -i—nmm^ 2 3 tcft^s-inrrr 

5%~1 0 0%j ^r^^^Uiglft^. Y-i—mM.75%^ 
m-t-St. h:^-«fi: r5o%~7 5%j 

-ma.5o%^mtii-ti>t-c. h-^-«fir5o%~7 
5%j ^**tMtt.&. h:^-«a5o%$•si^^Ji-^ 

t. h-^-Sg* r25%-50%j Sr«S^riJ:dtc. 

h-^-i^^^s§2 3{cfi-f-$:5ifrr^. -eo^. 

■rSi-C, h-^-«S r2 5%— 5 0%j ;&^tMtt 

■5. 

[ 0 0 4 5 ] 7t*^<^ h ^-M^ESS 2 2 IctJV ^ 
T. h-^-S»*5 2 5%OT5:«?aj-ri.i:, b-^-Sfi 
ri5%~25%j ir^-t^Xdiz. ^-^-«M^ 

a«iaiii]S&2 2t=^^u. ^■:^-sal 5%?reiaj-r§* 

'■^-^-teLJ Sr^f SJ:-3tc, h-^-sa«^2 
3t:fi-^^iifl^*. 

[0046] JilB«7) cfc a t'*5eJ6fi?iJ(;: j;ix{±\ 3t:^<7) 

Mmth^^^miLx hi—m&iwin-r^mi^t Lit 
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[ 0 0 4 7 ] ^c-tj . :^mmmx\i. h^-^S: es© 
[0049] ^mmm<^m^ii. m 1 HMWi^fflv^^ix 

[0 0 5 0] n^ho-^2 5t*|£7)CPU2 5aJi. % 

-H^<rmmmMm!^Wit j: 0 ttm$ tut h :>--^ 

«^ s N s A h r >-x-^:^<7)3^wj^a^ai^aic i 

hi— 2 3 (C^-rS h-^-«»Srili^-r 
[0051] yir-Tmm7h1,i. ^^CO ^■:^-«SffiH 

r4 5%-^6 5%j ^a^t. i9?5gOh^-g*^M 

[00 5 2] CPU2 5al±. ^^SflW? - h y >x 1 1 

a~i 1 d7tmmy^-k:^^n^om^<^m.mi,z-k'yh 

L,Kfim<r)mM^izX?>mmn^o^bi,z^'). ^</) 
L. hi—mM.mmbLX. RAM2 5b(cE«$-fr 

[ 0 0 5 3 ] ijsrfci. mm^u T:^i3^mmi=i~^3izmu 

li. 1 ^Bcomtii>'-iry::x.mzW.^<7)^yyu 
ff^VK ttE5-«^mt--g>. •?-<7)T-^'S— H.RAM2 5 

tm^izj:i>m%^n^j:ozbizi,io. ^comKmizm 

h-^-M*^ttT, RAM2 SbtcfeeS-^ 
[0054]CPU25a(i. b ^-^fia^iHtfOTI® 

tt*^2 5%t2:s*-c<oH{i. T>r-r-}5^<mmm 
mm!m'mz^\^. Y^-mMmm2 3\.z^-ri,x 
oiizm^^imtt, oio. 05 (a) tc4jjt-s«a} 



mifiVa.' \iZ^j:htX'M. rs 5%-l 0 

0%j t LTa^-ri. h-^-«4«^tl2 3tC 

r6 5%~8 5%j ktT* 

eiaiM*^vc' x'hi>^f,z\i^ vi—fkA^ ^25 

%—4 5%j bLxmri-r^Xolz^ h-f—^mp^ 

2 3i,zm^^mm-i>. vb* va- tvc- ors 

t3fctt'l>ff»comffiSr:^L. Vb' cn^iz^^^ rs 
5%~1 0 0%j '"2 5%~4 5%j^i 

T' 1 xm^xmmz h -f—mM^wrrt^ . 
[0055] h±-mmm(^Tmmt3<2 sxizmt 
fcmt. ^ij^cr)hi—nsmtiim^2 2i)ihi-~mR 

2 5%^^iii-thtX\ h^-mA r 2 5%~4 5% J 
S:^5^LS!ft-S.. «»milI8&2 2*ih 

■:^-^2 5%Sr«^aj-r4i:. iiU^mti. ^^mc^h 

i—mM.t9ii^\eis&2 2 {zm\'\ hi—mim^s^2 3iz 

m^-r&ji-oizm^^mm-r^. y-i—mR2 5%i:n 

2%~2 8%j fm^^ixi,, J.m 

<7)-mmi/^o%izmt&tx: ixm^xwAizhi— 

[00 5 6] C:cOJ:dt3LT, b^-««l 0 0%/&^A, 
hi—m&mLtX-i:0-TizmtiStt:ibi!)<X^^. V 

—rru >^^j:t'<7)^m^-^-yTh^:f;- h y -yi^liZM 

[ 0 0 5 7 ] ±iEIIMWT{i, ^?m^ . mSi:<;- 

h y -yi^imifzm^^Mmmm^sizmmLtz^ 
it^ix. n.'f-'w^mmj&wimm^wi-zmm^mz^m^ 

tl,Srn-feX;4r- h y y StXIgrn-feX;*— h y y 
[0058] 

{^m<^^^i i:}±<^mmt^hmhi)^^j:Xoi,z. 

m^^xmmm^mizjitui^ mmmmmz^^^jd 

'^xmsmmmm4^i\^(r>mwm».i:mtii'r?>mi <^ 

izmmwrx. mmmmttrntt^bmsmmco^iz^ 
tet?>mmmcoim^M.^ikiii-th zbiizxr, xmm 

^l?i^(*IOJl«lRB^iS:^ai'r.&Sg2c7)^ai#Si: , 

2r*L. m&imiAizmtxmmic7)t^tii^fk, 
mnm2(r>t^nii^msm6^izmm-r^zbi>zx'o. m 
mwm&i}mRt^i^mzKi:?>tx\ mmimi^mxiz 

i^-oMmtiZt^mrt^ Z b *«T-§ . J.-'fh' y -f •< 
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[^2 ] ^^mi,zg^^m^^Mm^&mm.<r>-mmm 

[05 ] ^2mm\,z$i\^i.mmmMm^m.(n>vi- 
[«F#<oi)iHH] 

m 



1 i^-- r^- yh (»ig®f6}Ki«#a) 
11a. lib, 11c. lid 

1 3 ryT-i-m^ 

1 7 Jg^^i^SS 
1 5 

2 0 ry-r-^:fir5iih-^-sa«iailiiR 

2 2 3K*^h-^-Sfi«ailElK 

22a LED 

2 2b 3t-fe>-^f 

2 3 h-^-«fi^^» 



v-t-nmrn^Fm — 23 




i ^ 15 



D3 



4- 



^20 



21 
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[03] [04] 




0 I ! » ? » ! S 

lOOH 509^ 269( 




lOOH 76K 609< 26K 1696 OH 



